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Description

[0001] The present invention relate to an optical ele-
ment and an image forming apparatus having an optical
element, and more particularly, to an optical unit element
which can be more accurately mounted to a mount by a
curing adhesive, and a method of manufacturing a laser
scanner.

[0002] An electrophotographic type image forming ap-
paratus performs a series of processes including charg-
ing, exposing, developing, transferring and fusing to form
an image onto a printable medium. Examples of an elec-
trophotographic type image forming apparatus include a
laser printer, a multi-function printer, afacsimile machine,
and a copying machine. The image forming apparatus
has an optical unit to perform the exposing process. Such
an optical unitincludes an -6 lens to focus light scanned
by a light source onto a predetermined photosensitive
medium.

[0003] The f-0 lensis installed in the optical unit using
an ultraviolet-curing adhesive. However, as the ultravio-
let-curing adhesive contracts when cured, the -6 lens,
which was located at an ideal position before the ultravi-
olet-curing adhesive contracts, shifts to a position devi-
ated from the original position after the ultraviolet-curing
adhesive has contracted.

[0004] To enhance such phenomenon, a Japanese
patent publication No. 2004-151388 discloses a method
where a part of the ultraviolet-curing adhesive is cured
prior to another part.

[0005] Figure 1is a schematic view describing a man-
ufacturing method of a conventional optical unit. As
shown in Figure 1, an -6 lens 11 is precisely disposed
at a predetermined position on a mount member 12 dur-
ing the design process. To this end, the present position
of the f-6 lens 11 is precisely measured using a sensor.
The position of the -6 lens 11 is corrected properly based
on the measurement of the sensor. The ultraviolet-curing
adhesive 13 is inserted between the mount member 12
and the -0 lens 11.

[0006] First, only a centre part 13c of the adhesive 13
is cured by an ultraviolet ray L, using a mask 22 having
an opening 22a. Accordingly, deformation of the adhe-
sive 13is small as comparedto curing the whole adhesive
13. The ultraviolet ray L is scanned by an ultraviolet ray
scanning device 21b.

[0007] After curing the centre part 13c, the mask 22 is
removed to cure a surrounding part 13d. Accordingly, as
a remaining part of the adhesive 13 is cured while the
position of the f-6 lens 11 has been fixed by curing the
centre part 13c first, displacement of the -0 lens 11 due
to the contraction of the adhesive 13 can be minimized.
[0008] However, the mask 22 is required to mount the
-0 lens 11. Therefore, if the part where the adhesive is
to be bonded is changed, the shape of the mask should
also be changed, thus incurring costs for manufacturing,
managing and maintaining the additional masks. Also, in
a manufacturing process of the conventional optical unit,
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processes for disposing the mask 22 at a proper position
and removing the mask 22 are required. Accordingly,
overall manufacturing cost of the optical unitis increased.
[0009] Aspects of the present invention provide an op-
tical unit, image forming apparatus including the same,
and optical element thereof, where the optical unit can
be precisely mounted on a mount member.

[0010] Another aspect of the present invention is to
provide the optical unit, image forming apparatus includ-
ing the same, and optical element thereof, which has a
simpler manufacturing process.

[0011] Still another aspect of the present invention is
to provide an optical unit, image forming apparatus in-
cluding the same, and optical element thereof, where
manufacturing cost can be decreased.

[0012] According to an aspect of the presentinvention,
animage forming apparatus is provided. The image form-
ing apparatus includes an optical unitincluding an optical
element with a first combining surface and a second com-
bining surface to which an adhesive to be cured when
exposed to a curing light is applied and that have different
transmittance of the curing light; and a mount member
combined with the optical element by the adhesive; a
photosensitive medium having a surface exposed by the
optical unit to form an electrostatic latent image corre-
sponding to image information; a developing unit to de-
velop the electrostatic latent image with developer; and
a transfer unit to transfer the developed electrostatic la-
tent image to a printable medium.

[0013] According to another aspect of the invention,
the first combining surface and the second combining
surface have different surface roughness.

[0014] According to another aspect of the invention,
the optical unit further includes a light source to emit light
corresponding to image information; wherein the optical
element is an -0 lens to focus the light emitted by the
light source onto a predetermined focusing surface.
[0015] According to another aspect of the invention,
one of the first combining surface and the second com-
bining surface surrounds the other.

[0016] According to another aspect of the invention,
the first combining surface and the second combining
surface make a pair, and the f-0 lens has a plurality of
the pairs of the first combining surface and the second
combining surface.

[0017] According to another aspect of the invention,
the optical unit further includes a light source to emit light
corresponding to image information; wherein the optical
element is an -0 lens to focus the light emitted by the
light source onto a predetermined focusing surface.
[0018] According to another aspect of the invention,
each of the plurality of the pairs of the first combining
surface and the second combining surface is provided
at opposite end parts of the f-6 lens in an extending di-
rection of the -6 lens.

[0019] According to an aspect of the invention, one of
the first combining surface and the second combining
surface has a smaller surface area than the other and
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has a higher light transmittance than the other.

[0020] According to another aspect of the present in-
vention, an optical element is provided. The optical ele-
ment includes a body provided with a first combining sur-
face and a second combining surface that to which an
adhesive to be cured when exposed to a curing light is
applied and that have different transmittance of the curing
light.

[0021] According to an aspect of the invention, the op-
tical element is an -0 lens to focus incident light onto a
predetermined focusing surface.

[0022] According to another aspect of the present in-
vention, a laser scanner is provided. The laser scanner
includes a mount member; a lens mounted to the mount
member to focus laser light onto a predetermined sur-
face; a reflecting mirror arranged on the mount member
to reflect the laser light onto the lens; a beam deflector
arranged on the mount member to deflect the laser light
onto the reflecting mirror; and a light generator arranged
on the mount to generate the laser light; wherein the lens
is mounted to the mount member at a designated area
by adhesive applied to first and second portions of the
designated area having different rates of light transmit-
tance, and the adhesive is cured by a curing light.
[0023] According to another aspect of the invention,
the first combining surface has a surface roughness dif-
ferent than a surface roughness of the second combining
surface.

[0024] According to another aspect of the invention,
the lens is an -6 lens.

[0025] According to another aspect of the invention,
the f-6 lens has a plurality of pairs of first combining sur-
faces and second combining surfaces.

[0026] According to another aspect of the invention,
the first portion is surrounded by the second portion.
[0027] According to another aspect of the invention,
the designated area is at an end part of the lens.
[0028] According to another aspect of the invention,
the curing light is an ultraviolet light and the adhesive is
cured using an ultraviolet light.

[0029] According to another aspect of the invention,
wherein the first portion and the second portion are coat-
ed with different amounts of a reflective material.
[0030] According to another aspect of the invention,
the first portion has a surface area smaller than a surface
area of the second portion.

[0031] According to another aspect of the invention,
the designated area is a centre part of the lens.

[0032] According to another aspect of the invention,
the mount has a lens height reference protrusion onto
which the lens is coupled.

[0033] According to another aspect of the present in-
vention, a method of manufacturing a laser scanner so
as to minimize deviations caused by curing of an adhe-
sive is provided. The method includes applying an adhe-
sive to a first combining surface of a lens and a second
combining surface of the lens, wherein the first combining
surface has a light transmittance different from a light
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transmittance of the second combining surface; arrang-
ing the first combining surface and the second combining
surface on a mount; and illuminating the adhesive with
a curing light through the first combining surface and the
second combining surface so that the adhesive applied
to one of the first combining surface and the second com-
bining surface cures prior to the adhesive applied to the
other.

[0034] According to another aspect of the invention,
the adhesive is applied to the first combining surface and
the second combining surface by inserting the adhesive
between the mount and the first combining surface and
second combining surface.

[0035] In addition to the embodiments and aspects as
described above, further aspects and embodiments will
be apparent by reference to the drawings and by study
of the following descriptions.

[0036] Embodiments of the invention will now be de-
scribed by way of example only, with reference to the
accompanying drawings, of which:

Figure 1 is a schematic view describing a manufac-
turing method of a conventional optical unit;

Figure 2 is a schematic plan view of an optical unit
according to an embodiment of the present inven-
tion;

Figure 3 is a sectional view of an optical unit along
II-111 of Figure 2;

Figure 4 is a sectional view of an optical unit along
IV-1V of Figure 2;

Figure 5 is a perspective view of an -6 lens shown
in Figure 2;

Figure 6 is an expanded perspective view of a com-
bining surface part VI of the f-0 lens shown in Figure
5;

Figures 7A to 7C shows modifications of the com-
bining surface of the f-6 lens shown in Figure 5;
Figure 8 is a schematic sectional view of an image
forming apparatus having the optical unit shown in
Figure 2;

Figure 9 is a schematic plan view of an optical unit
according to another embodiment of the present in-
vention;

Figure 10 is a sectional view of an optical unit along
X-X of Figure 9; and

Figure 11 is a flowchart of a method for manufactur-
ing the optical unit according to an embodiment of
the present invention.

[0037] Alight scanning unit 200, such as a laser scan-
ning unit (LSU) for an image forming apparatus, is de-
scribed as an embodiment of an optical unit. Although
described with respect to an image forming apparatus,
aspects of the present invention may be employed wher-
ever a light scanning unit is used.

[0038] As shown in Figures 2 and 3, the light scanning
unit 200 includes a mount member 210, a plurality of f-6
lenses 220 as the optical element, a plurality of beam
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deflectors 230, a plurality of light sources 240, and a plu-
rality of reflecting mirrors 250. The light scanning unit 200
may further include a collimating lens (not shown) and a
cylindrical lens (not shown), which are disposed on a
path of light between the light source 240 and the beam
deflector230. According to other aspects of the invention,
the light scanning unit 200 may include additional and/or
different components. Similarly, the functionality of one
or more of the above components may be combined into
a single unit.

[0039] LightL1 emitted by the light source 240 passes
through the collimating lens (not shown) to be changed
into a collimated beam, and the collimated beam passes
through the cylindrical lens (not shown) to converge in a
sub-scanning direction (feeding direction of a printable
medium). The converged beam is deflected in a main-
scanning direction (a transverse direction of the feeding
direction of the printable medium) by the beam deflector
230. The deflected beam is reflected by the reflecting
mirror 250 toward the -0 lens 220, and passes through
the f-0 lens 220 to form an image onto a predetermined
image forming surface, for example, surfaces of photo-
sensitive media 145Y, 145M, 145C and 145K to be de-
scribed later.

[0040] The mount member 210, as shown in Figures
2 and 3, may be a casing that forms the external appear-
ance of the light scanning unit 200. The f-0 lens 220, the
beam deflector 230, the light source 240, and the reflect-
ing mirror 250 are installed within the mount member
210. The mountmember 210 has alight passage opening
211 through which the light L1 passes so that the light
L1 emitted by the light source 240 is not prevented from
reaching anincident surface 222 of the f-6 lens 220. Also,
as shown in Figure 4, the mount member 210 may have
a lens height reference protrusion 213 that becomes a
reference surface in a height direction of the -0 lens 220.
The lens heightreference protrusion 213 may be omitted.
[0041] The lightsource 240 may be provided as a laser
diode. The light source 240 is provided to emit the light
corresponding to image information of a predetermined
colour in the image forming apparatus (refer to 100 in
Figure 8) to be described later. The beam deflector 230
includes a polygon mirror 231 and a driving motor 233
that drives the polygon mirror 231 to rotate at a uniform
velocity.

[0042] As shown inFigures 2to 5, the f-6 lens 220 has
an incident surface 222 into which the light L1 emitted
by the light source 240 enters, an emitting surface 223
where the light having entered the incident surface 222
is emitted, a plurality of end parts provided at opposite
sides in an extending direction, and a mounting surface
224, for combining the f-6 lens 220 with the mount mem-
ber 210, arranged on each surface of the plurality of the
end parts 221 so as to face the mount member 210.

As shown in Figure 5, the f-0 lens 220 further includes
an upper surface 227 that is bent with respect to the in-
cident surface 222 and the emitting surface 223, and a
lower surface 228 opposite the upper surface 227.
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[0043] The f-6lens 220 focuses the light onto the pho-
tosensitive media 145Y, 145M, 145C, and 145K. The f-
0 lens 220 also corrects aberrations while having a uni-
form refractive index with respect to an optical axis so
that the light of a constant velocity reflected by the beam
deflector 230 can be deflected uniformly in the main-
scanning direction. To this end, the incident surface 222
and the emitting surface 223 of the f-0 lens 220 may be
provided to have a non-spherical shape formed accord-
ing to a proper optical design.

[0044] As shown in Figures 5 and 6, the mounting sur-
face 224 of the -8 lens 220 may include a first mounting
surface 2241 and a second mounting surface 2243. The
first mounting surface 2241 and the second mounting
surface 2243 are provided to have different transmittance
to a curing light (refer to L2 in Figure 4).

[0045] If the -0 lens 220 is made of plastics, the f-0
lens 220 may usually be formed by extrusion or injection
using a mold (not shown). Such a forming process is
known to the public, as can be seen in Korean Patent
Application No. 2004-39629 and Korean Patent Publica-
tion No. 2006-13611. As a surface roughness of the f-0
lens 220 is high directly after the f-6 lens 220 is formed
by the extrusion or the injection using the mold (not
shown), a surface machining process is performed on
the f-0 lens 220 so that the incident surface 222 and the
emitting surface 223 can have a desired light transmit-
tance.

[0046] The surface machining process may be per-
formed so that at least one of the first mounting surface
2241 and the second mounting surface 2243 have dif-
ferent surface roughness, thus making the transmittance
of the curing light (refer to L2 in Figure 4) different be-
tween the first mounting surface 2241 and the second
mounting surface 2243.

[0047] For example, if the first mounting surface 2241
goes through the surface machining process until the first
mounting surface 2241 becomes transparent, almost all
of the curing light (refer to L2 in Figure 4) can be made
to pass through the first mounting surface 2241. On the
other hand, if the second mounting surface 2243 goes
through the surface machining process to have surface
roughness higher than the first mounting surface 2241,
the transmittance of the curing light (refer to L2 in Figure
4) can be made to be comparably lower than that in the
first mounting surface 2241.

[0048] If necessary, the surface roughness of surfaces
of the mold (not shown) corresponding to the first and
the second mounting surfaces 2241 and 2243 may be
adjusted, thus making the transmittance of the curing
light (refer to L2 in Figure 4) different between the first
and second mounting surfaces 2241 and 2243. Alterna-
tively, the first mounting surface 2241 and the second
mounting surface 2243 may be coated with a reflective
material that reflects the curing light, thus making the
transmittance of the curing light (refer to L2 in Figure 4)
different between the first and second mounting surfaces
2241 and 2243.
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[0049] According to a process of installing the -6 lens
220 onto the mount member 210 according to an em-
bodiment of the present invention, an adhesive 260 that
is cured when exposed to the curing light L2 is applied
onto the mounting surface 224 of the f-6 lens 220, as
shown in Figure 4. The curing light may be an ultraviolet
ray, and the adhesive 260 may be an ultraviolet-curing
adhesive that is cured by the ultraviolet ray.

[0050] The -6 lens 220 is placed on the lens height
reference protrusion 213 of the mount member 210.
Then, a position of the f-6 lens 220 is adjusted using an
assembling jig (not shown), so that the f-6 lens 220 can
be disposed in a desired position. As the ultraviolet ray
L2 has not been illuminated onto the adhesive 260, the
position of the f-6 lens 220 can be adjusted.

[0051] After the position adjustment is completed, the
ultraviolet ray L2 is illuminated toward the mounting sur-
face 224 at opposite end parts. Accordingly, as shown
in Figure 4, first adhesive 261, which has been applied
on the first mounting surface 2241 disposed at each op-
posite end part of the f-6 lens 220 in an extending direc-
tion, is cured first, thus fixing the position of the -6 lens
220. After the position of the f-0 lens 220 is fixed, second
adhesive 263 on the second mounting surface 2243 is
cured, thus still more reinforcing the adhesive strength
of the f-0 lens 220. If necessary, the adhesive 260 may
not be applied onto the mounting surface 224 first, but
may be inserted between the mounting surface 224 and
the mount member 210 after the position of the f-6 lens
220 has been adjusted.

[0052] The smaller the amount of the first adhesive
261, the smaller is the change in volume of the adhesive
arising when the adhesive is cured, thus minimizing de-
viation of the -6 lens 220 from the position where the f-
6 lens 220 was originally disposed. Therefore, one of the
first mounting surface 2241 and the second mounting
surface 2243 that has comparably smaller surface area
may have a higher transmittance of the curing light. Ac-
cordingly, as shown in Figures 5 and 6, the transmittance
of the curing light of the first mounting surface 2241 that
has comparably smaller surface area may be higher than
that of the second mounting surface 2243.

[0053] The surface area of the first mounting surface
2241 may be properly determined such that the adhesive
strength of the adhesive on the first mounting surface
2241 can prevent positional deviation of the f-6 lens 220
due to the volume change of the adhesive on the second
mounting surface 2243. The whole surface area of the
first mounting surface 2241 and the second mounting
surface 2243 may be determined so that the adhesive
strength of the whole adhesive can be maintained during
a desired period of time.

[0054] According to necessity, if the positional devia-
tion of the optical element due to the cure of the adhesive
is of a tolerable level because the optical element to be
installed onto the mount member does not have an elon-
gated shape in a specific direction similarly to the f-6 lens
220, the transmittance of the curing light may be freely
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provided to be different between the first mounting sur-
face 2241 and the second mounting surface 2243, irre-
spective of the surface areas.

[0055] However, as shown in Figures 7A to 7C, the
mounting surfaces 224a, 224b, and 224c may be
changed in various ways. The first mounting surface
2241a in Figure 7A may be provided as a circle, while
the first mounting surface 2241 in Figure 6 is a rectangle.
As shown in Figure 7B, the first mounting surface 2241b
may be provided as two circles. In Figures 7A and 7B,
the second mounting surfaces 2243a and 224 3b are pro-
vided to surround the first mounting surfaces 2241a and
2241b. As shown in Figure 7C, the first mounting surface
2241c may be disposed at an edge of an end part 221
of the -0 lens 220, so that the first mounting surface
2241c cannot be surrounded by the second mounting
surface 2243c.

[0056] As shown in Figures 6 and Figures 7A to 7C,
the mounting surfaces 224, 224a, 224b and 224c are
provided at opposite end parts 221 disposed in the ex-
tending direction of the -6 lens 220 respectively. The
mounting surfaces 224, 224a, 224b, and 224c fixedly
support the opposite end parts 221 disposed in the ex-
tending direction thereof, because the position of the f-0
lens 220 may deviate easily in the extending direction
while the f-6 lens 220 may be disposed in a height direc-
tion with a comparably high precision by using the lens
height reference protrusion 213.

[0057] Figure 9 is a schematic plan view of an optical
unit 200a according to another embodiment of the
present invention. Figure 10 is a schematical expanded-
sectional view of the optical unit 200a along X-X in Figure
9.

[0058] The laser scanning unit 200 is a tandem type
where lights corresponding to four colours can be fo-
cused onto a predetermined image forming surface at
the same time using the four light sources 240 and the
four f-0 lenses 220. However, the laser scanning unit
200a is a mono type where only one f-6 lens 220 is used.
The mono type laser scanning unit may usually be used
in an image forming apparatus that outputs image data
of a single colour, such as a monochrome laser printer
or a monochrome copying machine.

[0059] As shown in Figures 9 and 10, the laser scan-
ning unit 200a includes a mount member 270 and one f-
0 lens 220a. While the mounting surface 224 of the -6
lens 220 is provided at opposite end parts 221 of the f-6
lens 220 as shown in Figure 5, the f-0 lens 220a has a
mounting surface 225 provided at a centre part of the
lens 220.

[0060] Asshownin Figure 9,the mounting surface 225
may be provided at the centre part of the lens on a lower
surface 228 of the f-6 lens 220a. If necessary, if an upper
surface 227 of the f-0 lens 220a is combined with the
mount member 270, the mounting surface 225 may be
provided on the upper surface 227. The mounting surface
225 may be provided so that a centre point of the mount-
ing surface 225 can be disposed on an extending line
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(light axis) connecting a lens centre C of the -6 lens 220a
and a rotating centre A of a beam deflector 230.

[0061] The mounting surface 225 includes a first
mounting surface 2251 that has a higher transmittance
of the curing light L2 and a second mounting surface
2253 that surrounds the first mounting surface 2251 and
has a lower transmittance of the curing light L2 than the
first mounting surface 2251. The first mounting surface
2251 may have a smaller surface area than the second
mounting surface 2253.

[0062] As shown in Figure 10, adhesive 260 is applied
to the mounting surface 225 of the f-6 lens 220a, and the
-0 lens 220a is placed on a lens height reference pro-
trusion 273. The -0 lens 220a is disposed at a desired
position and the curing light L2 is irradiated toward the
mounting surface 225. As a result, first adhesive 261 ap-
plied to the first mounting surface 2251 is cured before
second adhesive 263 applied to the second mounting
surface 2253 is cured.

[0063] Although the position of the mounting surface
has been described to be provided at opposite end parts
of the f-6 lens in the extending direction or at the centre
part thereof, the position is not so limited and may be
changed in various ways. The shape of the mounting
surface may also be variously changed.

[0064] As shown in Figure 8, an image forming appa-
ratus 100 according to an embodiment of the present
invention includes a paper feeding unit 110; a belt unit
130; a plurality of developing cartridges 140Y, 140M,
140C, and 140K; a transfer unit 150; a fusing unit 160;
and the laser scanning unit 200. According to other as-
pects of the invention, the image forming apparatus may
be a monochrome image forming apparatus and, accord-
ingly, may contain one developing cartridge 140K and
the laser scanning unit 200a.

[0065] The belt unit 130 includes a belt 131 and sup-
porting rollers 133 and 135 that rotatably support the belt
131. The belt 131 may be made of a conductive material
so that the belt 131 can receive a printable medium con-
veyed by a conveying roller 121 with an electrostatic at-
traction.

[0066] The developing cartridges 140Y, 140M, 140C,
and 140K store developers of colours of yellow Y, ma-
genta M, cyan C, and black K, respectively. Only a con-
figuration of the yellow developing cartridge 140Y is de-
scribed because the other developing cartridges 140M,
140C, and 140K have the same configuration as the yel-
low developing cartridge 140Y barring the colour of the
stored developer.

[0067] The yellow developing cartridge 140Y includes
a charging roller 141Y, a supplying roller 142Y, a devel-
oping roller 143Y, and a photosensitive medium 145Y.
The charging roller 141Y charges the surface of the pho-
tosensitive medium 145Y to have a uniform electric po-
tential before the laser scanning unit 200 scans the light
onto the photosensitive medium 145Y. The supplying
roller 142Y supplies the yellow developer stored in the
yellow developing cartridge 140Y to the developing roller
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143Y and frictionally charges the developer to have a
negative electric charge. The developing roller 143Y de-
velops the surface of the yellow photosensitive medium
145Y with the developer frictionally charged to have the
negative electric charge. The developing roller 143Y may
also be called a developing unit.

[0068] The transfer unit 150 includes a plurality of
transferrollers 151, 153, 155, and 157. Each of the trans-
fer rollers 151, 153, 155, and 157 is disposed parallel to
one of the photosensitive media 145Y, 145M, 145C, and
145K of the yellow, magenta, cyan and black developing
cartridge 140Y, 140M, 140C, and 140K (to be described
later) between the photosensitive media and the belt 131.
[0069] The laser scanning unit 200 scans lights corre-
sponding to image data of respective yellow, magenta,
cyan, and black colours required to be printed, onto the
surfaces of the photosensitive media 145Y, 145M, 145C
and 145K. Accordingly, an electrostatic latent image cor-
responding to the image data of each colour is formed
on the surface of the respective photosensitive medium
145Y, 145M, 145C, 145K.

[0070] A colour printing process of the image forming
apparatus having the above configuration is briefly de-
scribed. A printable medium P loaded in the paper feed-
ing unit 110 is picked up by a pick-up roller 115 and con-
veyed by the conveying roller 121. The conveying roller
121 aligns the printable medium P, and conveys the print-
able medium P timely to the belt unit 130 so that a yellow
developer visualized image can be transferred onto a
printing area of the printable medium P.

[0071] When the printable medium P is conveyed to
the belt unit 130, a surface of the printable medium P is
charged with static electricity by a medium charging roller
123 having a high voltage, so that the printable medium
P can be transferred onto the belt 131. The printable me-
dium P is conveyed to between the yellow photosensitive
medium 145Y and the transfer roller 151 along a rotating
direction of the belt 131.

[0072] The electrostatic latentimage corresponding to
the yellow image data is formed on the yellow photosen-
sitive medium 145Y charged by the charging roller 141Y.
The electrostatic latent image is developed with the yel-
low developer stored in the developing cartridge 140Y
by the developing roller 143Y. Accordingly, the yellow
developer visualized image consisting of the yellow de-
veloper is formed on the surface of the yellow photosen-
sitive medium 145Y.

[0073] The yellow developer visualized image is trans-
ferred onto the printable medium P, which is conveyed
to the yellow photosensitive medium 145Y by the transfer
roller 151. The transfer roller 151 is applied a high voltage
having a polarity opposite to the charge of the developer.
As a result, the yellow developer visualized image can
be transferred to the printable medium P by electric at-
traction.

[0074] The printable medium P passes through be-
tween the remaining photosensitive media 145M, 145C,
145K and the transferrollers 153, 155, 157; and magenta,
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cyan and black developer visualized images are applied
onto the printable medium P respectively. Accordingly,
acomplete colour developerimage is formed on the print-
able medium P.

[0075] The colourdeveloperimage passes through the
fusing unit 160 having a heat roller 161 and a press roller
163 to be fused on the printable medium P by heat and
pressure. The printable medium P having the image
formed thereon is discharged to the outside of the appa-
ratus, thus finishing the colour printing process.

[0076] A manufacturing method of the optical unit ac-
cording to an embodiment of the present invention is de-
scribed with reference to Figure 11. First, an optical ele-
ment having the first mounting surface and the second
mounting surface, which are respectively applied with
the adhesive that is cured when exposed to the curing
light and which have different transmittance of the curing
light from each other, is provided at step S10. The optical
elementmay be the f-6lens 220 or 220a described above.
The curing light may be the ultraviolet ray and the adhe-
sive may be the ultraviolet-curing adhesive. The adhe-
sive is applied onto the first mounting surface and the
second mounting surface at S20.

[0077] The optical element is disposed at a predeter-
mined position on the mount member, where the optical
element is to be installed, at step S30. If necessary, a
position adjustment may be made so that the optical el-
ement can be disposed at a desired position. The curing
light is illuminated toward the first mounting surface and
the second mounting surface at step S40. The curing
lightis transmitted through the first mounting surface and
the second mounting surface to cure the adhesive. Since
the light transmittance of the first mounting surface and
the second mounting surface is different, the adhesive
cures at a different rate, thus minimizing the deviation
caused by the contraction of the adhesive in the curing
process.

[0078] At step S20, instead of applying the adhesive
onto the first mounting surface and the second mounting
surface before the optical element is disposed, the ad-
hesive may be inserted between the first and second
mounting surfaces and the mount member after the op-
tical element has been disposed.

[0079] According to aspects of the present invention,
several effects can be obtained. The optical element can
be precisely mounted onto the mount member by mini-
mizing the volume contraction arising from curing the ad-
hesive. The manufacturing process of the optical unit can
be reduced. As the mask member is not required, the
manufacturing process of the optical unit can be reduced.
Accordingly, the time required to manufacture the optical
unit can also be reduced. As the manufacturing process
is reduced and additional devices, such as the mask
member, are not required, the manufacturing cost of the
optical unit can be reduced. As the mounting surface to
be combined to the mount member is processed before-
hand while manufacturing of the optical element, the
manufacturing process of the optical unit can be reduced.
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[0080] Whilethere have beenillustrated and described
what are considered to be embodiments of the present
invention, it will be understood by those skilled in the art
and as technology develops that various changes and
modifications, may be made without departing from the
scope of the present invention. Many modifications, per-
mutations, additions and sub-combinations may be
made to adapt the teachings of the present invention to
a particular situation without departing from the scope
thereof. For example, although the laser scanner 200
and 200a is described in conjunction with an image form-
ing apparatus, the laser scanner 200 may be used in any
device where a laser scanner may be used. Similarly,
although the lens is described as an f-0 lens, the lens
may be any type of lens that is coupled to a mount via
an adhesive.

Claims

1. An optical element capable of being mounted to a
mount member with a curable adhesive, the optical
element comprising a first mounting surface and a
second mounting surface, in which the first and sec-
ond mounting surfaces have differenttransmittances
to curing light.

2. Anoptical element according to claim 1, wherein the
first mounting surface has a surface roughness dif-
ferent than a surface roughness of the second
mounting surface.

3. Anoptical element according to claim 1, wherein the
first mounting surface and the second mounting sur-
face are coated with different amounts of a reflective
material.

4. An optical element according to claim 1 wherein the
first mounting surface has a surface area smaller
than a surface area of the second mounting surface.

5. Anoptical element according to claim 1 wherein one
of the first and second mounting surfaces surrounds
the other.

6. An optical element according to any one of the pre-
ceding claim which is a f-0 lens.

7. Anoptical element according to claim 6, wherein the
f-8 lens has a plurality of pairs of first mounting sur-
faces and second mounting surfaces.

8. An optical element according to claim 7, wherein
each of the plurality of the pairs of the first mounting
surface and the second mounting surface is provided
at opposite end parts of the f-6 lens in an extending
direction of the f-6 lens.
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1.

12,

13.

14.

15.

16.
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An optical element according to claim 6 or claim 7
mounted to a mounting member at an end portion of
the lens.

An optical element according to claim 6 or claim 7
mounted to a mounting member at a centre portion
of the lens.

An optical element according to any one of claims 6
to 10 mounted to a lens height reference protrusion
on a mounting member.

An optical element according to any one of claims 9
to 11 mounted to a mounting member with an adhe-
sive cured using an ultraviolet curing light.

An image forming apparatus comprising:
an optical unit comprising:

an optical element according to any one of
the preceding claims, mounted to a mount
member;

a photosensitive medium having a surface
exposed by the optical unit to form an elec-
trostatic latent image corresponding to im-
age information;

a developing unit to develop the electrostat-
ic latent image with developer; and

a transfer unit to transfer the developed
electrostatic latent image to a printable me-
dium.

An image forming apparatus according to claim 13,
wherein the optical unit further comprises:

a light source to emit light corresponding to im-
age information; and

wherein the optical element is arranged to focus
the light emitted by the light source onto a pre-
determined focusing surface.

An image forming apparatus according to claim 13
or claim 14 which is a laser scanner, comprising:

a reflecting mirror arranged on the mount mem-
ber to reflect laser light onto the optical element;
a beam deflector arranged on the mount mem-
ber to deflect the laser light onto the reflecting
mirror; and

alight generator arranged on the mount member
to generate the laser light.

A method of manufacturing a laser scanner, com-
prising:

applying an adhesive to a first mounting surface
of a lens and a second mounting surface of the
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lens, wherein the first mounting surface has a
light transmittance different from a light trans-
mittance of the second mounting surface;
arranging the first mounting surface and the sec-
ond mounting surface on a mount; and
illuminating the adhesive with a curing light
through the first mounting surface and the sec-
ond mounting surface so that the adhesive ap-
plied to one of the first mounting surface and the
second mounting surface cures prior to the ad-
hesive applied to the other.

17. The method of claim 16, wherein the adhesive is

applied to the first mounting surface and the second
mounting surface by inserting the adhesive between
the mount and the first mounting surface and second
mounting surface.
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FIG. 11
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